the middle part to the researcher, and the last to the clinician interested in the assessment of individuals.
A HIERARCHICAL MODEL OF PERSONALITY STRUCTURE
In an article on the cross-cultural invariance of personality structure, Paunonen, Jackson, Trzebinski, and Forsterling (1992) concluded that "If one desires a broad overview of personality dimensions, we regard the five-factor model as most promising, but if one's theoretical or pragmatic requirements are for a more differentiated, detailed perspective, perhaps other measurement models should be considered" (p. 455). The same sentiment has been expressed by many others (Briggs, 1989; Buss, 1989; Mershon & Gorsuch, 1988) , all of whom noted the greater precision of measurement, if narrower focus, of more specific traits. What these critics of the FFM have failed to do, however, is to agree upon which specific traits should be measured. Many alternative sets of primary traits have been proposed, from the 16 factors of Cattell to the 20 Murray needs measured by Jackson's (1984) Personality Research Form. Although most of these scales can be interpreted in terms of the FFM, they were constructed without reference to it and do not represent a systematic carving up of the five-factor space. In this article we describe an approach to the assessment of traits at both general and specific levels explicitly guided by the FFM: The domain-and-facet approach of the NEO-PI-R.
The Logic of Domains and Facets
As Goldberg (1993) noted, there is a long tradition of identifying different levels of specificity in personality trait assessment. Conceptually, this is usually illustrated by the combination of discrete behaviors to form specific traits, and the combination of groups of covarying traits to form broad dimensions of personality. Factor analysts such as Guilford, Cattell, and Eysenck all adopted such a hierarchical model, although Guilford and Cattell emphasized the lower level traits and Eysenck the higher. In the usual factor analytic approach, test items were factored, usually using oblique rotations, and the obtained factor scores were then factored themselves to yield second order factors. Third order factors were occasionally reported.
In practice, this bottom-up scheme presented several difficulties. Most important was the specification of the initial pool of items. What should be included? Even large item pools may omit important aspects of personality. For example, McCrae, Costa, and Piedmont (1993) reported that there are relatively few items in the California Psychological Inventory that measure Agreeableness, and J. H. Johnson, Butcher, Null, and K. N. Johnson's (1984) item factor analysis of the Minnesota Multiphasic Personality Inventory (Hathaway & McKinley, 1983) found no factors related lo Conscientiousness.
The lexical approach, in which the body of trait names in the natural language has been adopted as an exhaustive enumeration of traits, has proven to be the most fruitful guide to a comprehensive model of personality; it was in analyses based on trait terms that the FFM was first discovered. But the lexical approach has distinct limitations as the basis of a hierarchical model of personality, first because some specific traits are not well represented in the natural language (McCrae, 1990) , and second because trait terms are found at every level of breadth (John, Ha~mpson, & Goldberg, 1991) , from extremely narrow (e.g., sanctimonious, sedentary, sirupy) to extremely broad (e.g., kind, weak, able). Broad terms naturally covary with many narrower terms, whereas narrower terms may inot covary with each other. The result is that when representative lists of trait adjectives are factored, the broader terms account for the lion's share of the covariance, and only five broad factors typically emerge (Goldberg, 1990) .
These problems are minimized by a top-down approach to hierarchical assessment. In the program of research that lead to the development of the NEO-PI-R, we began by looking for the broadest and most pervasive themes that recurred in personality measures. Eysenck's Extraversion (E) and Nmroticism (N) had already been identified as the Big Two by Wiggins (1968) , and we proposed that Openness to Experience ( 0 ) also qualified as a major dimension of personality (Costa & McCrae, 1978) . A few years later we recognized the need for Agreeableness (A) and Conscientiou~sness (C).
Rather than use the term factors, which might apply to any level in Ihe hierarchy, we chose to call N, E, 0 , A, and C domains, a term defined as "a sphere of concern or function" (Morris, 1976, p. 389) . Intellectual curiosity, need for variety, and aesthetic sensitivity all concerned some aspect of experiencing the world, and thus belonged in the domain of 0 . Although tlhis terminology is somewhat unusual, it is not unparalleled: A.bout the same time, and quite independently, Digman (1979) We regarded domains as multifaceted collections of specific cognitive, affective, and behavioral tendencies that might be grouped in many different ways, and we used the term facet to designate the lower level traits corresponding to these groupings.' Our working metaphor was the mathematical set, which could be divided into subsets by selecting different combinations of elements.
Guidelines for Faceting Domains
Consider the set of attributes that together define the domain of N, such as chronic tendencies to feel tense, worried, irritable. There are many possible ways to group these attributes into what we might consider specific traits (see Figure 1) . We could treat them singly, recognizing for example the difference between tension and apprehension, as Spielberger (1972) did; or we might combine these two with other traits like shy and guilt-prone to form a broader anxiety cluster that might be contrasted with depression and hostility clusters, as Zuckerman and Lubin (1965) suggested. Hofstee, De Raad, and Goldberg (1992) , noting that many traits in the lexicon have appreciable loadings on two of the five basic factors, have suggested that facets can be identified by their location on the ten circumplexes formed by pairs of the five factors. Traits such as irritable and touchy, which are primarily located in the domain of N, might be grouped together because they share a secondary loading on low A.
Each of these ways of identifying specific traits within the domain of N is reasonable, but the differences among them explain why there is so little consensus on lower level traits (Briggs, 1989) . In fact, with only twelve elements in a set, there are 4,094 different proper, non-null subsets. The ways in which a domain as broad as N could be subdivided is virtually limitless. This is not to say that the identification of specific facets is not useful. Even if there is an element of arbitrariness in the way in which a domain is subdivided, there are still good reasons to make distinctions. Any meaning- ful specification of facets should provide more information than the undifferentiated global domain scale, and some specifications are more meaningful than others.
Perhaps most obviously, facets should represent the more closely coviurying elements within the domain, not arbitrary combinalions of elements; and they should be mutually exclusive, with each element in the domain assigned to only a single facet, as shown in Figure 1 . Both these goals are facilitated by factor analyses of items within the domain, because factor analysis identifies discrete clusters of covarying items. This kind of item factor analysis was one of the steps in the development of NEO-PI-R facets (Costa, McCrae, & Dye, 1991) .
Ideally, all facets should be of comparable scope and breadth in content. It would make little sense to insist upon fine distinctions in some aspects of personality while allowing only coarse distinctions elsewhere. Narrower facets are desirable insofar as they measure specific traits with great fidelity, but if the full domain is to be covered, the number of narrow facets needed might become unmanageable.
Exhausting the domain would seem to be desirable: Just as the FFM is intended to be a comprehensive taxonomy of all personality traits, so each set of facets might aspire to be a comprehensive specification of the contents of a domain. But this requirement can be problematic. For example, hypochondriasis has been regarded as a facet of M (Eysenck & Wilson, 1976 ), but we deliberately omitted somatic complaints from the NEO-PI-R because we wanted an uncontaminated measure of N to predict health complaints. It is sometimes difficult to know the boundary between a domain of personality and its external correlates.
Finally, the facets of each domain should be as consistent as possible with existing psychological constructs. It is in combing the literature that we identify traits relevant to each domain, and, where empirically supportable, it makes sense to retain these initial constructs. They are familiar to personality psychologists, and their previous use suggests that they will have some utility. The MEO-PI-R N fwets of Anxiety, Angry Hostility, Depression, Self-Consn;iousness, Impulsiveness, and Vulnerability all hawe clear roots in the psychological literature (Costa & McCrae, 1980) .
A Complication: Overlapping Domains
The elegance of a purely hierarchical model of personality structure is marred by the fact that the domains themselves are not mutually exclusive. That is to say, there are traits that appear to lie within two or more domains. In the language of factor analysis, personality cannot be adequately clescribed by simple structure; some traits load on more tlhan one factor. This phenomenon is most clearly illustrated by the Interpersonal Circumplex (Leary, 1957; Wiggins, 19791, a Costa, 1989) . Hofstee and colleagues (1992) have built upon this finding to suggest a new structure composed of the ten circumplexes defined by all possible pairs of the five factors. In this Abridged Big Five Dimensional Circumplex (ABSC) model, facets correspond to segments of the circumplex. NEO-PI-R Activity might be considered a facet in this approach, because it is related to both E and C.
Although this is an appealingly systematic approach to the specification of facets, it does not seem to us to be optimal for two reasons. First, it violates the canon that facets should be of comparable breadth. At least when applied to English-language trait terms, many of the segments appear to be empty, or at least to contain few traits, whereas others are very broad. Figure  1 in Hofstee and colleagues (1992) lists 43 terms that combine low A with high N (or vice versa), but only 13 that combine low A with low N or high A with high N.
Second, and more crucially, this system fails to make distinctions among substantively different traits that have the same location in the circumplex model. NEO-PI-R Gregariousness and Positive Emotions are both relatively pure markers of E, and they would be assigned to the same facet by the AB5C approach. Yet they refer to entirely different sets of behaviors (preferences for interpersonal interactions vs. characteristic levels of happiness or joy), and they are in fact only modestly correlated, r = .35 (Costa & McCrae, 1 9 9 2~) .
Surely they merit separate measurement. The lack of simple structure in the real world of personality traits complicates hierarchical models. We chose to include traits such as Activity and Altruism in the NEO-PI-R despite their multiple loadings because we believed they were important aspects of personality that should be measured. To accommodate needs for simplicity, we assign each facet to one and only one domain and calculate raw domain scores by summing the facets. To increase precision, we provide formulas for estimating factor scores that take into account information from all facets. The computer Interpretive Report automatically calculates these factor scores as the basis of the interpretation.
FACET SCALES IN THE NEO-PI-R
We measure each domain as the sum of six facet scales. Unlike five and seven, there is nothing magical about the number six. It was chosen because we saw the need to make at least that many distinctions within domains and because inclusion of more than six would soon lead to intellectual overload. There is one other reason: In the late 1970s we spent a good deal of time reading about factor analysis, and Gorsuch (1974) warned that "it is genraally difficult to replicate factors with fewer than five or six salient variables per factor" (p. 295). We naturally wanted a replicable structure, and lby following Gorsuch's advice, it appears that we have obtained one.
We recently conducted a study in which we gathered NBO-PI-R da~ta from over 1,500 employees of a large national organization (Costa et al., 1991) . Because of the size and diversity of this sample, it was ideal fbr testing the robustness of the NEO-PI-R factor structure. Separate analyses were conducted for men and women, younger (age 21 to 29) and older (age 30 to 65) individuals, and White and non-White subjects. In each case, a similar structure was found, with all facets showing a substantial loading on their intended factor. With minor variations, this stru~cture has been replicated in college students (Costa & McCrae, in press ), in older adults tested by computer administration (Costa & McCrae, 1992b) , and in spouse and peer ratings on the observer rating form of the NEO-PI-R (Costa & McCrae, 1992d; McCrae, 1991) .
The facets within each domain cohere so well in factor analyses that one might wonder whether they are not simply interchangeable markers of tlhe factor. This is a crucial question for hierarchical models, because the specific traits that form the lower level of the hierarchy mu,st show evidence of specific variance not shared with other variables. Without specific variance, there would be no need to measure separate facets, and they could not provide the incremental predictive validity that critics of global dimensions postulate. There are several ways to demonstrate that NEO-PI-R scales contain valid specific variance.
Factor pnalysts distinguish between common variance, which is shared among the variables in an analysis, and specij5c variance, which is non-error variance unique to a particular variable (Gorsuch, 1974) . Specificity is estimated by subtracting comrnunality from reliability, and the loading of each variable on its specific factor is the square root of its specificity. Table   1 presents a factor analysis of NEO-PI-R facets showing both their common and their specific factor loadings. (The last column in the 'Table is not a single factor, but the loadings of each variable on its own specific factor.) This is a principal factors analysis rather than the principal components analysis we normally report, because the specificity analysis assumes a common factor model. Note that all facets load on the intended common factor, but that, in addition, all show modest to substantial loadings on their own specific factor. Indeed, seven of the variables show their highest loading on the specific factor, notably Openness to Values. The attihldinal component of this facet has often been noted (e.g., John, 1989) .
From an external perspective, the differentiation of facets within a domain is a mattar of discriminant validity. We have addressed that issue in a series of analyses, examining questionnaire scale (Costa & McCrae, 1992t1) Note. These are varimax-rotated principal factors with iterated commynalities. NEO-PI-R = Revised NEO Personality Inventory; N = Neuroticism; E = Extraversion; 0 = Openness to Experience; A = Agreeableness; C = Conscientiousness; s = square root of the facet's specificity, which is estimated by coefficient alpha minus communality. Data adapted from Costa, McCrae, and Dye (1991) ; N = 1,539. Loadings 2 * .40 are given in boldface.
and adjective correlates of individual facets. Data from an analysis of the California Q-Set (CQS; Block, 1961) provide additional evidence.
Since 1981, the CQS has been administered to participants in the Baltimore Longitudinal Study of Aging (BLSA; Shock et al., 1984) , using the self-sort procedure of Bem and Funder (1978) . An earlier report (McCrae, Costa, & Busch, 1986) showed links between the CQS and the five factors. We now report data on facet correlates from an independent sample of 2120 men and 160 women, aged 19 to 96, who completed the NEO-PI-R by computer administration between 1989 and 1992. Most of these completed the CQS on the same visit to the Gerontology Research Center; the rest completed it within 4 years of taking the NEO-PI-R. We identified the five largest CQS correlates for each of the 30 NEO-PI-R facets; they are sumnnarized in Table 2 .
All of these correlates (and many more not reported in the Table) me statistically significant, and a quick examination of item content shows clear convergent validity for most of the facets: The strongest CQS correlate of NEO-PI-R Gregariousness is "Emphasizes being with othe~s; gregarious"; the strongest correlate of Aesthetics is "Enjoys esthetic impressions; is esthetically reactive." But is there also discriminant validity? Do the facets in the same domain show a distinctive pattern of correlates that differentiates them from each other?
To test this, we adopted an approach earlier used in analyses of adjectiive correlates . Two judges (a psychologist and psychology graduate student), blind to the results in Table 2 , were each given a deck of 30 cards in random order, on each of which were printed the five CQS correlates of one of the NEO-PI-R scales, together with the observed correlation. The judges' task was to identify each facet from its correlates.
This is a rigorous test of discriminant validity, because it is limited by the availability of discriminating content in the CQS and by the skill and knol~l-edge of the judges as well as by the discriminant validity of NEO-PI-R scales. Yet as the footnotes to Table 2 show, both judges were correct in their judgments in the great majority of instances: The first judge correctly identified 28 (93%) of the facets from their correlates; the: second judge identified 26 (87%) of the facets. Each facet was correctly identified by at le,ast one of the judges. These results strongly support the discriminant validity of NEO-PI-R facet scale^.^ A careful examination of Table 2 reveals a good deal about the individual facets beyond such obvious associations as "Is basically anxious" with NEO-PI-R Anxiety. For example, none of the item content in the Excitement Seeking scale concerns sexual interest, but two of its strongest CQS correlates do. Sex, it appears, is exciting. Again, it might seem puzzling that '1n fact, judges worked from results of a preliminary analysis, before it was discovered that 6 of the 386 subjects had reversed the most and least characteristic ends of the sort. Eliminating these 6 subjects made only small changes in most of the correlates (131 of the 150 preliminary correlates are among the final correlates presented in Table 2 ), but the changes were usually in the direction of stronger and more meaningful results. For example, the correlation between C3: Dutifulness and "Genuinely dependable, responsible" increased from .28 to .39. Judgments based on the final analyses presented in Table 2 might have shown even stronger confirmation of convergent and discriminant validity. Modesty is negatively associated with intellectual capacity, but it makes perfect sense when it is recalled that this is a self-Q-sort: Modest individuals disclaim superior intellect.
But it would be a mistake to assume that this set of correlates exhausts the meaning of the facet scales. Many important correlates are not represented in the pool of CQS items. Individuals who wish to understand NEO-PI-R facet scales in more detail are invited to study the definitions, items, and adjective and scale correlates given in the Manual (Costa & McCrae, 199; !c) .
FACTOR ANALYSIS AND FACET ANALYSIS
In its original sense, factor analysis is a technique for analyzing variables in terms of the underlying factors that account for their covariation with other variables. In practice, this analysis is usually somewhat circular, because the factors themselves are inferred from the same variables that they are supposed to explain. However, if there are enough recognizable markers in an analysis, the procedure can be informative. For example, Table 1 shows that Gregariousness is a relatively pure measure of E, whereas Assertiveness is influenced not only by E, but also by standing on N, 14, and C. Attention to secondary (and additional) loadings provides a fuller understanding of what each variable means.
But it is also possible to reverse this process and interpret factors in terms of the facet loadings. We might say, for example, that the Openness to Aesthetics and to Ideas are more central to the 0 factor in Table 1 than are Openness to Actions and to Values. It has been customary for years to interpret a factor chiefly in light of its strongest loading variables.
There is, however, an extension of this idea that avoids the circularity of normal factor analysis: the analysis of externally derived factors or scales in terms of specific facets-a procedure that might be called facet analysis. A number of alternative measures of the five factors have been offered, and despite differences in labels (Digman, 1990) , there is empirical evidence of convergence among them at a global level (e.g., Briggs, 1992) . The different interpretations of the factors may, however, point to different emphases that would become apparent through facet analysis. More generally, any scale can be understood by its correlates, and the 30 facets of the NEO-PI-R provide a broad representation of traits that can yield a detailed portrait of the construct being measured.
Adjective Measures of the FFM
We recently conducted a study in which peer raters of BLSA participants completed the NEO-PI-R and either Wiggins's (Trapnell & Wiggins, 1990) or Goldberg's (1990) measure of the FFM (Costa & McCrae, 1992a) . At the factor level, there was substantial agreement: Correlations with NEO-PI-R factors ranged from .70 to .78 for Wiggins's Revised Interpersonal Adjective Scales-Big Five Version (IASR-BS), and from -45 to .77 for Goldberg's Transparent Trait Rating Form (TTRF). But a more detailed evaluation of convergence can be made by examining the correlations of the two instruments with the facets of the NEO-PI-R, shown in Table 3 .
Four results in Table 3 are noteworthy:
1. The TTRF Emotional Stability scale, which includes angry, irritable, temperamental and envious among its 10 items, is more strongly related to low A facets than high N facets. Peer raters, in particular, may confuse the experience of anger (N) with its outward expression (low A).
2. The Dominance and Love scales of the IASR-B5 do not correspond directly to NEO-PI-R E and A, but to a disagreeable form of E and an extraverted form of A, respectively; this is a rotational difference that has been noted before in self-report data (McCrae & Costa, 1989) .
3. Both the TTRF and the IASR-B5 have relatively narrow measures of Openness, corresponding chiefly to NEO-PI-R Openness to Ideas. This may be due to the lack of English-language adjectives expressing other aspects of Openness (McCrae, 1990) , or it may suggest that peer raters are chiefly attentive to intellectual aspects of 0 . The NEO-PI-R is not the gold standard by which other conceptualizations of the FFM should be judged, but its facets do provide a standard by which different conceptualizations can be compared. If researchers desire to use Neuroticism scales that are relatively independent of antagonism, then the Wiggins scale may be a better choice than the Goldberg scale. If they believe that Extraversion should include warmth and positive emotions as well as assertiveness, Table 3 suggests they should choose the Goldberg scale over ~i~~i n s ' s .~
The Hogan Personality Inventory
The Hogan Personality Inventory (HPI; R. Hogan, 1986 ) offers yet another version of the FFM. In the HPI, N is represented as low Adjustment, 0 as Intellectance, A as Likeability, and C as Prudence; E is broken into Sociability and Ambition. Correlations between the HPI and the NEO-PI-R domains are generally smaller than those seen with adjective scales, and they are somewhat confusing in pattern. There is a clear correspondence between HPI Adjustment and N, r = -.81, and HPI Sociability and E, r = .60, but HPI Prudence is almost as closely related to A as to C. r = .42 versus r = .44, and the correlation between HPI Intellectance and 0 is barely significant at r = .21.
Analyses of the HPI that merely examine its scales at the domain level typically show modest to moderate convergence with alternative measures of the FFM (e.g., Briggs, 1992) . Facet analysis provides a much more detailed account of the nature of the correspondences and differences that can be helpful in interpreting HPI scales. Table 4 presents a facet analysis using data from 124 BLSA participants who completed both instruments (on different occasions). In addition, self-reports on the HPI were also correlated with spouse ratings on the NEO-PI-R for a small subsample; these data allow an assessment of the cross-observer replicability of the findings. The Adjustment and Sociability scales are not problematic, but the other HPI scales require comment.
Although it is considered by R. Hogan to be a subdivision of E, Ambition is actually related to facets from three domains, notably Assertiveness and Activity from E, low Compliance and Modesty from A, and high Achievement Striving from C. Ambitious people are dominant, aggressive, and '~lternativel~, they could use the Gregarious-Extraverted octant scale of the Interpersonal Adjective Scales-Big Five Version, which is strongly correlated, rs = .63 and .61, with both Warmth and Positive Emotions in peer ratings on the Revised NEO Personality Inventory. achievement oriented (cf. J. A. Johnson & Ostendorf, 1993) . These are understandable correlates, especially when it is recalled that in early versions of the HPI, Ambition was measured by such Homogeneous Item Clusters (HICs) as Leadership, Competitive, and Mastery Motive. But in the NEO-PI-R the constituent elements of Ambition do not covary to form a single factor; their combination in the HPI seems to present a challenge to the structure of the FFM itself.
In fact, however, R. Hogan's own (1986) factor analysis of the HPI showed that these HICs did not define a single factor. Leadership primarily loaded on a factor that R. Hogan labeled Histrionics and that included the HICs Enjoys Crowds and Likes Parties; we would interpret this factor as E, and conclude that Leadership loads on the same faictor as MEO-PI-R Asisertiveness. The Competitive HIC loaded chiefly on a factor labeled Creativity, whereas Mastery Motive was the best definer of a factor R. Hogan labeled Work Ethic-a factor we would interpret as C. Thus, it appears that Ambition is a multidimensional construct rather than a basic factor of personality; as R. Hogan noted, "The Ambition scale is not as cohesive as the other primary scales" (1986, p. 10) .
In Table 4 , Intellectance shows a substantial correlation with Openness to Ideas, and a modest correlation with Openness to ,Aesthetics, but it is olherwise unrelated to facets of o .~ Yet both 0 and Intellectance have been regarded as measures of the fifth factor discovered in lexical analyses, and Goldberg (1992) reported correlations of .46 and -39, respectively, between these two scales and his fifth factor, which he labeled Intellect. It would appear that both scales share some common elemenis with a factor defined by such adjectives as intelligent, imaginative, and complex, but that they differ in the selection of other elements in the domain. Table 4 shows that HPI Likeability combines elements of E and Ain much the same way that Wiggin's Love factor does-this is a common rotational variant that occurs because traits that form the interpersonial circumplex do not exhibit clear simple structure. When only interpersonal traits are considered, there is no compelIing reason to prefer one rotation over the other. We have adopted the view that E has an affective as well as an interpersonal aspect (cf. Watson & Clark, in press), and we prefer a rotation in which Positive Emotions loads cleanly on the E factor, as Table 1 shows (McCrae & Costa, 1989) . Table 4 shows that in the HPI system, Positive Emotions is divided between Sociability and Likeability.
Finally, HPI Prudence, like Ambition, appears to combine a number of disparate elements, especially Straightforwardness from A, and Order and Dutifulness from C. Prudence is also related to low Angry Hostility, low Excitement Seeking, and low Openness to Actions. Clearly, there is no one-to-one correspondence between Prudence and C.
In 1992 R. Hogan and J. Hogan published a revised version of the HPI, retaining the original HICs but reassigning some to different scales. The changes were not trivial: Correlations between the original and revised personality scales ranged from .62 for Ambition to .90 for Sociability. For two scales, the changes take the HPI further from the conception of the FFM embodied in the NEO-PI-R. The new Ambition scale, which includes the HICs No Depression and No Social Anxiety, is most ;strongly related to N, r = -.62, rather than E, r = .55; and the revised Likeability scale is only marginally related to A, its hypothesized counterpart, a = .22.
Two other changes bring the instruments somewhat closer together. First, the correlation between Prudence and C increased from .44 to 5 5 ; at the facet level, the revised Prudence scale showed correlations ranging from .29 for Achievement Striving to .53 for Dutifulness. Second, Intellectance was subdivided into two scales, revised Intellectance and School Success. The latter scale, which is correlated with years of education in the BLSA sample, r = .39, is unrelated to NEO-PI-R 0 , r = .05. By contrast, the revised Intellectance scale, which is not significantly related to years of education, shows a substantial correlation with 0 , r = SO. It is significantly related to Openness to Fantasy (.27), Aesthetics (.42), Actions (.29), and Ideas (253). The distinction between Intellectance and School Success mirrors the distinction we have made between 0 and intelligence (hdcCrae & Costa, 1985, in press ).
Empirically-Based Occupational Scales
Facet analysis may be particularly useful in understanding criterion-keyed scales. For example, R. Hogan (1986) contrasted the responsles of felons with those of students and blue-collar workers to create the HPI Reliability scale. Gough (1984) used two criteria for selecting items for a Managerial Potential scale: performance ratings of military officers, and preferential item endorsement by bank managers. California Psychological Inventory (CPI; Gough, 1987) items meeting both these criteria were combined into a 34-item scale. Such scales are often complex and multidimensional, measuring a syndrome of relevant characteristics rather than a unified psychological construct. If we wish to understand what such a scale is measuring, we can use Gough's (1965) conceptual analysis approach, one step of which requires that we correlate the scale with a wide array of personality traits from which we can infer the meaning of the scale. The facets of the NEO-PI-R may be particularly useful in this step of conceptual analysis, because they systematically sample all five major factors of personality. Table 5 reports correlations of NEO-PI-R facet scales with empiricallybased occupational scales from two instruments, the revised HPI and the .32*** .I5 .32*** Note. NEO-PI-R = Revised NEO Personality Inventory, HPI = Hogan Personality Inventory, CPI = California Psychological Inventory, SO1 = Service Orientation, STR = Stress Tolerance, REL = Reliability, CLE = Clerical Potential, SAL = Sales Potential, MAN = Managerial Potential, N = Neuroticism, E = Extraversion, 0 = Openness to Experience, A = Agreeableness, C = Conscientiousness. N = ' 124 for HPI scales, N = 99 for CPI scales. *p < .05. **p < .01. ***p < .001.
CPI. All scales are keyed in the occupationally desirable direction, and they show generally similar patterns. Desirable employees appear to be well adjusted and conscientious. It is not surprising that C emerges as an important element in job performance; meta-analyses have identified C as a predictor of successful performance in a wide variety of occupations (Barrick & Mount, 1991) . The contribution of N to job performance is less clear. The detailed information from a facet analysis can either support or call into question the construct validity of a scale. Consider the revised HPI Sales Potential scale, developed by contrasting the responses of top sales representatives with those of executives to "identify people who are socially skilled, self-assured, assertive, and can create interest in products and services" (R. Hogan & J. Hogan, 1992, p. 71) . Correlations in Table 5 show that high scorers on this scale are low in Self-Consciousness and Modesty and high in E, especially Assertiveness. They are also consistently high in facets of 0 , suggesting that exceptional salespeople are original and inventive as well as being socially skilled. This scale appears to have captured the characteristics it was intended to tap. Table 5 provides the basis for a more critical evaluation of Gough's (1985) Work Orientation scale. This was intended to operationalize Weber's (190411930) concept of the Protestant Ethic, and one would expect it to correlate most highly with facets of C such as Dutifulness and Achievement Striving. Although there are some significant correlations with C facets, the largest correlations are clearly with facets of N. This is not a chance finding; Gough himself (1985) reported correlations of Work Orientation with Maudsley Personality Inventory Neuroticism, r = -.67, and GuilfordZimmerman Temperament Survey Emotional Stability, r = .78, that confirm the strong association with N. What those instruments did not reveal-and could not reveal because they lacked suitable facets-was the weakness of the correlation with measures of C. In order to evaluate scales empirically it is not sufficient to correlate them with a large number of scales; the scales must systematically tap the full range of personality traits.
HIERARCHICAL INTERPRETATION OF PERSONALITY PROFILES
Although hierarchical models are common in personality trait theory, and although researchers and clinicians are familiar in general with the notion of scales and subscales, many users have limited experience in the interpretation of hierarchical personality profiles. Where does one begin? What does one do when there are discrepancies between domain and facet level interpretations? Why interpret domains at all, if all the information in the profile is contained in the facet scales? These issues require some comment. Figure 2 presents the NEO-PI-R profile of Case A, a 32-year-old woman referred to a behavioral medicine clinic (Costa & McCrae, 1992c, p. 20) . The profile sheet is arranged with the five domain scores presented on the left, followed by the 30 facet scales grouped by domain-the groupings are emphasized by connecting the points of the profile within, but not acralss, domains. This arrangement is intended to suggest a particular strategy of interpretation: First attend to the broad domains, then to the details within each domain.
This sequence is intended to facilitate rapid understanding. In a few broad strokes, the domain scores give an idea of what the indnvidual is like. Case: A is average in N and E, but high in 0, A, and C. We would probably consider her a good candidate for psychotherapy: She is not excessively emotional, willing to try new approaches to life, likely to be cooperative with the therapist, and capable of sustained effort at change (cf. Miller, 1991) . We know immediately that she is very different from the typical psychotherapy patient, who scores high on N and low on A and C.
In the computer Interpretive Report, the strategy of highlighting the most important characteristics of the individual is carried one step further. The body of the report begins by describing the single factor on which the individual scores most distinctively (highest or lowest), and proceeds in order of decreasing salience. For Case A, the report would begin with a description of high C, the most noteworthy feature of the domain profile, and. then treat standing on A, 0 , N, and E, respectively. This approach could also easily be adopted by human interpreters, who already have experience with noting high points on personality profiles. It should be pointed out, however, that in the NEO-PI-R low points are often as important as high points: Being extremely introverted or closed is as important in determining behavior and experience as is being extremely extraverted or open.
McAdams (1992) referred to personality description at the level of the five factors as "a psychology of the stranger" (p. 348) and argued that it gives only the most superficial information that one might need to know to deal with a complete stranger. In some respects we agree with this assessment, although we do not necessarily consider it a problem. It should be recalled that the new patient is always a stranger to the clinician, and individuals-especially individuals in psychotherapy-are often strangers to themselves. Analysis of personality at the domain level is only a starting place, but it is a very good starting place.
Information from Facet Scales
A better acquaintance with the individual comes from a consideration of facets. The major difficulty here is the sheer number of them: The 30 facet scales of the NEO-PI-R will take even the experienced interpreter some time to digest. One might consider each in turn (as the Interpretive Report does), or one might choose to begin with an examination of the facets from the most salient domain. In either case, we would recommend that all the facets from a single domain be studied together, and in relation to the total domain score. Picking out a few high and low points on the facet profile is likely to give a superficial understanding of the case.
The robust factor structure of the NEO-PI-R may lead to the expectation that all the facets in a domain will show comparable levels. Case A scores high on C, and she is within 2 points of scoring in the high range on all six C facets. She appears to be higher in Achievement Striving than in Dutifulness and Self-Discipline, but the difference is fairly subtle. In this case the facet scales reinforce the impression derived from the domain scale.
But this is by no means always the case. Some scatter among facets within a domain is the rule; this scatter is not due to unreliability of measurement, because it is preserved over time and, in general, across observers . Instead, it reflects real differences in standing on different but related traits. If there were no such differences there would be no point in examining facet scales separately.
Case A provides a nice illustration of this phenomenon in her N facet scales. Although she appears from her domain score to be average on N, her N facet scores range from very low on Impulsiveness to very high on Anxiety. Her highest scores are on Anxiety, Depression, and Vulnerability, the purest markers of N, so she may in fact resemble the typical psychotherapy patient more than we first suspected. (Her lower scores on Angry Hostility and Impulsiveness are understandable in terms of other factors, namelly A and C, on which these two scales have secondary loadings. It would be unusual for an individual as agreeable as she is to be high on Angry Hostility, or for someone as conscientious as she is to be high on Impulsiveness.)
The E, 0 , and A domains show some scatter, and Read to more qualified statements. Instead of saying that Case A is average in her level of extraversion, we can say that she is high in Gregariousness arid Activity, but low in Positive Emotions. Instead of saying she is open to experience, we can say that she is open to experience in the areas of Fantasy, Feelings, and Values. Interpretation of domains should be tentative, pending examination of individual facets.
This issue arises in computer interpretation, where the statements generated for the factor-level description are occasionally contra~dicted by statements about facet scales. The Interpretive Report suggests that in these cases, priority should be given to the facets: "To the extent that there is wide scatter among facet scores within a domain, interpretation of that domain and factor becomes more complex. In these cases, particular attention should be focused on the facet scales and their interpretation.'"
The Value of Domain Interpretations
It might be argued that the interpretation of domain scores is needless as well as occasionally misleading. After all, the domain is merely the sum of the facets: What information can it contain that the facets lack? The novice may need to limit attention to five scales, but shouldn't the expert, who lhas mastered conceptualization of all the facet scales, proceed to them directly?
In fact, experienced clinicians do tend to spend more time on facets and less on domains (MutCn, 1991) . The information facets offer is more specific, more easily tied to the client's problems in living. Case A came to therapy because of back and neck pain probably related to her very high Anxiety score. Self-consciousness, however, was not a problem for her, and it is unlikely that she would have benefited much from an assertiveness training program. The optimal matching of treatments to persons is likely to be found at the facet level.
As Wiggins (1992, p. 529) noted, the subordinate qualities of facet scales-their concreteness, specificity, high-fidelity-"appear to be generally regarded as more scientifically desirable than the superordinate qualities" of domains. Why, then, interpret domains at all?
One answer is that global traits have an explanatoiy power that specific traits lack (Funder, 1991) . Explaining assertive behavior in terms of trait assertiveness is only modestly informative; explaining it as an expression of general extraversion "relates a specific behavioral observation to a complex and general pattern of behavior. Such movement from the specific to the general is what explanation is all about" (Funder, 1991, p. 36) .
A second answer is that domain interpretation is the most basic kind of profile analysis; it combines information from several scales in meaningful ways and allows us to make more powerful inferences about personality traits and correlates that are not directly measured. Facet scales are best at predicting the specific criteria at which they are aimed, but less than optimal at predicting other, albeit related criteria. None of the NEO-PI-R facet scales measures somatic complaints, but five of the six facets of N are significantly related to symptom reports, and the best predictor is the full N domain scale (Costa & McCrae, 1987) . Similarly, all six facets of 0 are significantly related to divergent thinking abilities, but none as strongly as total 0 (McCrae, 1987) .
Facets are designed to sample the domains from which they are drawn, not to exhaust them, and no instrument can measure all possible personality correlates. Personality inventories are useful precisely because they measure general and pervasive dispositions that influence a host of psychological and behavioral variables. By assessing a few key traits we can make educated guesses about an almost endless number of other characteristics of the individual. Scores on the five domains of the NEO-PI-R are among the most informative parts of a complete psychological assessment.
SUMMARY
For decades psychologists have known that personality traits are hierarchically organized, with many narrow, specific traits clustering to define a smaller number of broad dimensions at a higher level of abstraction. But there has been little agreement on the specification of lower level traits, and only within the past decade it has become clear that the FFM provides a reasonable representation of individual differences in personality at the highest level.
In developing the NEO-PI-R as a hierarchical measure of personality, we used a top-down strategy, beginning with the five well-established factors or domains-N, E, 0 , A, and C-and subdividing each into six more specific facet scales. The facets were selected to meet a series of criteria: They should represent maximally distinct aspects of the domain, be roughly equivalent in breadth, and be conceptually rooted in the existing psychological literature. Data presented here show that NEO-PI-R facet scales covary as expected to define the five factors but that they also carry specific variance that contributes to their discriminant validity.
In personality research, facet analysis provides a useful way to characterize scales and constructs. The adjective Big Five measures developed by Goldberg and Wiggins both show convergence with NEO-PI-R domain scales; their somewhat different conceptualizations of the factors are revealed by correlations with NEO-PI-R facet scales. Facet analysis may be particularly useful in interpreting empirically-keyed scales (such as the occupational scales of R. Hogan and Gough) , which often combine aspe:cts of several different dimensions.
In clinical practice, the interpretation of a hierarchical profile can facilitate understanding of the client. The five NEO-PI-R domain scores quickly sketch the outlines of the client's personality; facet scales fill in the details. Because they are more concretely tied to specific behaviors and experiences, it is likely that facet scales will often prove more useful than domain scades in interpreting the client's behavior and in choosing specific interventiolns. Domain scales remain useful for inferring many aspects of personality that are not directly measured.
